M ost of th e te rn a ry operators w hich in recent investigations have had th eir im portance established, do no t involve first derivatives. They are the results of replacing first derivatives by zeroes in opera tors such as above, or m ay be regarded as lin ear functions of different operators. T he transform ation of the various annihilators of pure and projective cyclicants is considered from th e la tte r point of view.
I t is indicated, however, w ithout m uch developm ent th a t, if pre ferred, i t is possible to consider the transform ation of operators free from first derivatives w ithout use of operators in w hich those deriva tives occur. In illu stratio n of the m ethod it is established that, if [/t, v, v ' ; m, n, I n this research, the a u th o r has investigated by m eans of th e voltaic balance th e k ind and am ount of chem ical change, the rate at w hich decom position proceeds, and the chemical composition of the products form ed at all stages of decom position of chlorine-water, w hen exposed to daylight and sunlight in colourless glass vessels.
The chlorine-w ater, by exposure to diffused daylight, was decom posed w ith m oderate uniform ity, b u t a t a gradually dim inishing rate, as shown by th e losses of voltaic energy, u n til no fa rth e r loss of such energy occurred ; the liquid then consisted of an aqueous solution of hydrochloric acid, hypochlorous acid, and chloric acid. By fu rth er exposure of the liquid to daylight and sunlight during several weeks, peroxide of hydrogen was fo rm e d ; and the am ount of hydrochloric acid and of voltaic energy very slowly increased u n til th at of th6 la tte r became about equal to th a t of dilute hydrochloric acid of equiva len t strength to the whole of the chlorine p re s e n t; all the other chief properties of th e final liquid agreed w ith those of a m ixture of dilute hydrochloric acid and peroxide of .hydrogen. S till further exposure to strong sunlight caused no fu rth e r change in chemical composition, am ount of voltaic energy, or other property of the liquid.
1889.] Barium Sulphate as a Cement in Sandstone.
This research shows distinctly that the decomposition of chlorinewater by light may be divided into two essentially different parts or periods of chemical change, and th a t the kinds of chemical change occurring during these two periods are largely different. D uring the first period, a very great and gradual loss of voltaic energy occurs, attended by formation of hydrochloric, hypochlorous, and chloric acids. D uring the second period, a moderate and very slow increase of voltaic energy takes place, accompanied by decomposition of the hypochlorous and chloric acids, a further formation of hydrochloric acid, and the production of peroxide of hydrogen. Under the influence of prolonged sunlight, the whole of the oxygen of the hypochlorous and chloric acids united with water to form peroxide of hydrogen, and the peroxide then combined with the whole of the hydrochloric acid to form a definite " solution compound " represented by the formula 2IiC l,H 20 2.
The chemical composition of the products of the change at the ends of the first and second periods of change was ascertained by means of the voltaic balance and ordinary chemical analysis. During the first period forty consecutive measurements of the voltaic energy at stated intervals of time were made, and the energy diminished from about 1219 millions to 2'9 m illions; and during the second period eight such measurements were made, and the energy increased to 9'3 millions. A curve is given showing the rate of loss of energy during the first period.
I t is interesting to observe, th at suitably decomposed chlorinewater, or, in its stead, a m ixture of 6HC1 + HCIO + HCIO3 dissolved in a proper proportion of water, has the property of absorbing energy by exposure to light, very much like th at possessed by the green leaves of plants.
XIY About six miles west of Nottingham there are two prominent conical sandstone hills which are so different in appearance from any surrounding elevations of the surface as to arrest attention. These are known as Stapleford Hill and Bramcote Hill. In the gap between them stands a remarkable sandstone pillar, some 30 feet in height, and 70 feet in circumference, and distinctly crowned by a flattened mushroom-shaped cap. This is locally known as the Hemlock Stone. The sandstone beds forming these hills and columns have been classed
